Spinophilin negatively controlled the function of transient receptor potential vanilloid 1 in dorsal root ganglia neurons of mice.
Protein phosphatase-1 (PP1) is ubiquitously distributed in the nervous system and catalyzes the dephosphorylation of numerous substrates. The specificity and efficacy of PP1-mediated dephosphorylation depend on scaffolding proteins that anchor PP1 to the close vicinity of substrates. Spinophilin is one of the scaffolding proteins which are able to direct PP1 into postsynaptic density and regulate the synaptic transmission and plasticity. Here we found that spinophilin was enriched in dorsal root ganglia (DRG) neurons and engaged in the modification of nociceptive signaling processing. Disturbing spinophilin/PP1 interaction in DRG neurons led to the enhanced sensitivity of mice to heat and mechanical stimuli. The transient receptor potential vanilloid 1 (TRPV1) was identified as an important target for spinophilin modification. Our data showed that spinophilin physically interacted with TRPV1 and facilitated PP1 dephosphorylation of TRPV1 at Ser502. Disruption of spinophilin/PP1 complex enhanced Ser502 phosphorylation and boosted TRPV1 expression on plasma membrane. Peripheral inflammation induced by formalin disturbed spinophilin/PP1 interaction, which removed PP1-mediated inhibition and caused a marked increase of TRPV1 phosphorylation. Viral expression of wild-type spinophilin in DRG neurons repressed TRPV1 phosphorylation and alleviated formalin-induced inflammatory pain. These data suggested that spinophilin/PP1 complex negatively controlled TRPV1 function in DRG neurons.